The effect of previous exposure to amphetamine on drug-induced locomotion and self-administration of a low dose of the drug.
In order to assess directly the relationship between locomotor activity and drug self-administration, the present experiment simultaneously measured these two behaviors in rats with different histories of pre-exposure to amphetamine either following or in the absence of priming injections of the drug. Different groups of rats were exposed to ten daily injections of either saline (1.0 ml/kg, i.p.) or amphetamine (1.5 mg/kg, i.p.) and, in each of 13 daily sessions starting 10 days later, were given the opportunity to lever press for a low dose of amphetamine (10 microg/kg per i.v. infusion) in a two-lever (active versus inactive) continuous reinforcement task. Animals were administered a priming injection of amphetamine (1.0 mg/kg, i.p.) immediately before testing on the first 8 days, a saline injection (1.0 ml/kg, i.p.) on the next 3 days and amphetamine on the final 2 days of testing. Consistent with previous reports, prior exposure to amphetamine led to an enhanced locomotor response to the priming injection of amphetamine on the first day of testing. Little pressing for drug was observed on this day. Following priming injections on the subsequent test days, evidence for enhanced locomotion by amphetamine-pre-exposed rats diminished and both groups showed comparable and progressive increases in active versus inactive lever pressing. When priming injections were not made, however, only animals previously exposed to amphetamine maintained lever pressing for the drug. Under these conditions, these animals emitted more active lever presses and time-out responses and exhibited higher levels of locomotor activation in proximity to the active drug administering lever than did saline-pre-exposed rats. These results are consistent with the view that previous exposure to amphetamine produces a long-lasting enhancement in the behavioral activation animals will direct toward stimuli associated with the drug. This enhancement was displayed initially as a sensitized locomotor response to amphetamine on the first day of testing and was subsequently observed on those test days when no priming injections were given when animals continued to self-administer a low dose of amphetamine under a simple schedule of reinforcement. The implications of these findings for our understanding of the excessive expression of drug-directed behaviors are discussed.